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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a strongly 
joined structure in which a metal containing Ni is 
brazed to a ceramic or another metal through a 
brazing material layer consisting mainly of gold, and 
which can prevent the diffusion of the Ni in the 
Grazing material layer to prevent the increase in the 
hardness of the brazing material layer, and can 
thereby prevent the peeling of the brazing layer and 
* the breakage of the ceramic due to thermal stresses. 
SOLUTION: This joined structure brazed with the 
metal, formed by applying a platinum protection 
coating film to at least a joining surface between a 
metal containing Ni and a brazing material layer and 
brazing a ceramic to the other metal with the brazing 
material layer consisting mainly of gold. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the junction structure which carried out low attachment of the metal characterized by the thing of 
said metal for which the protective coat of platinum is put on the plane of composition with a low material layer at 
least while it consisted of low material to which said low material layer uses gold as a principal component in the 
junction structure which carried out low attachment of the metal through the low material layer and the Vickers 
hardness (HV0.1) was 150 or less. 

[Claim 2] While making the top face of a tabular ceramic object into the installation side of a wafer and equipping 
the interior with at least one internal electrode In the wafer supporter material which comes to join the metal 
terminal electrically connected with said internal electrode at least to tabular ceramic body surfaces other than said 
installation side through a low material layer said low material layer Wafer supporter material characterized by the 
thing of said metal terminal for which the protective coat of platinum is put on the plane of composition with a low 
material layer at least while it consists of low material which uses gold as a principal component and the Vickers 
hardness (HV0.1) is 150 or less. 

[Claim 3] The junction structure of the metal member according to claim 1 characterized by the thickness of the 
protective coat of said platinum being 0.5-100 micrometers. 

[Claim 4] Wafer supporter material according to claim 2 characterized by the thickness of the protective coat of said 
platinum being 0.5-100 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the wafer supporter material using the 
junction structure and this which carried out low attachment of the metal which put a metal especially the metal 
containing nickel, or nickel film through the low material layer which makes gold a subject. 
[0002] 

[Description of the Prior Art] Conventionally, the metal which put the alloy containing nickel simple substance or 
nickel and nickel film as a metal which has thermal resistance is used. And in joining these metals to other members 
and manufacturing the junction structure, joining by low attachment as the junction means is performed. 
[0003] For example, in the ceramic heater which deals with a big electrical potential difference and a current, if a 
poor contact is in the connection of the electrode pad of a ceramic heater, and lead wire, a fire is caused and water 
involves, in order for there to be a possibility that electrification may cause the accident to affect a human life and 
to raise the dependability of this joint, the ceramic heater to which junction by low material was given was used. 
[0004] As an example of a ceramic heater is shown in drawing 1 , it has connected as electrically [ this ceramic 
heater 10 ] as the electrode pad 4 which the exoergic resistor 2 and its electrode fetch section 3 were laid 
underground into the ceramic base material 1, and formed the end of the electrode drawer section 3 in it at the 
peripheral face of the ceramic base material 1. Moreover, the nickel deposit 7 was formed in the front face of the 
electrode pad 4, and the lead wire 6 which consists of nickel had become the structure in which low attachment was 
carried out by the low material layer 5 so that the sectional view which expanded the low attachment section of lead 
wire 6 to drawing 5 might be shown. 

[0005] Moreover, there is wafer supporter material used for semiconductor fabrication machines and equipment etc. 
as other junction structures which carried out low attachment of the metal containing nickel, or the metal which put 
nickel film. 

[0006] So that the condition of having installed wafer supporter material in the vacuum processing interior of a 
room at drawing 3 may be shown this wafer supporter material 21 While consisting of a tabular ceramic object 22 
which carried out discoid and making the top face of the tabular ceramic object 22 into the installation side 25 of a 
wafer It is that which laid the internal electrode 23 of the pair as an object for electrostatic adsorption, and the 
internal electrode 24 as an object for heating under the interior sequentially from the installation side 25 side, 
respectively. In the inferior surface of tongue of the tabular ceramic object 22 As shown in drawing 6 , each internal 
electrode 24, the metal terminal 27 electrically connected with (23), and (26) are joined through the low material 
layer 29 and (28). In addition, 43 is the metallized layer formed in the tabular ceramic object 22. 
[0007] Moreover, while having the gas installation hole 30 which penetrates the tabular ceramic object 22 in the 
center of the installation side 25, it has said gas installation hole 30 and the slot 31 open for free passage, and the 
metal pipe 32 is joined to the entry side of the gas installation hole 30 through the low material layer 33. 
[0008] Furthermore, this wafer supporter material 21 is airtightly installed in the vacuum processing room 39 
through the metal ring object 34, and said wafer supporter material 21 and ring object 34 are joined through the low 
material layer 35. In addition, 36 is the electrode for plasma generating installed above the wafer supporter material 
21, and shares the internal electrode 23 for electrostatic adsorption with which the wafer supporter material 21 is 
equipped as an electrode for plasma generating of another side. 

[0009] Moreover, since the metal terminals 26 and 27, a pipe 32, or the ring object 34 was heated by the elevated 
temperature after having been put to atmospheric air by generation of heat of the wafer supporter material 21, 
thermal resistance is required for it and it was formed with the metal which consists of a Fe-Co-nickel alloy. 
[0010] And in order to perform various processings to Wafer W by this wafer supporter material 21 While putting 
Wafer W on the installation side 25, by impressing direct current voltage between the internal electrodes 23 of a 
pair While making electrostatic adsorption power, such as Coulomb force by dielectric polarization, and the 
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Johnson Ra Bee force by the very small leakage current, discover, adsorbing the wafer W on the installation side 25 
compulsorily and fixing between Wafer W and an internal electrode 23 By heating the wafer W fixed to the 
installation side 25 by energizing to an internal electrode 24, and supplying helium gas to the slot 3 1 between Wafer 
W and the installation side 25 from the gas installation hole 30 through a pipe 32 Soak-ization of Wafer W is 
attained and the plasma is generated by impressing high-frequency power between the internal electrode 23 of a 
pair, and the electrode 36 for plasma generating further. If a thin film can be formed on Wafer W if the gas for 
membrane formation is supplied in the vacuum processing room 39 in this condition, and the gas for etching is 
supplied in the vacuum processing room 39 When a detailed circuit pattern can be formed on Wafer W and the gas 
for cleaning was further supplied in the vacuum processing room 39, the component adhering to the front face of 
the wafer supporter material 21 or the vacuum processing room 39 could be removed. 

[001 1] And as the low material layer 5 used for the low attachment section in drawin g 5 or drawing 6 , (28), and 29, 
the low material which makes silver a subject was used conventionally. The low material which makes silver a 
subject had the comparatively cheap ingredient, and when it was an alloy low, it could make low attachment 
temperature low, and since the degree of hardness of low material was small, moreover, it had the advantage that 
thermal stress was absorbable. 

[0012] However, in the ceramic heater 10 shown in drawing 1 when the low material layer 5, (28), and the low 
material that contains silver in 29 are used, when an electrical potential difference is impressed and was made to 
generate heat repeatedly between two lead wire 6, the technical problem of between a lifting and lead wire 6 short- 
circuiting migration, and the silver in the low material layer 5 stopping generating heat occurred. 
[0013] Moreover, in the wafer supporter material 21 shown in drawing 3 , it hits performing various processings, 
such as membrane formation, etching, and cleaning. After it heated at 300 degrees C or more and having been 
heated by such elevated temperature with the internal electrode 24 for heating, in order to generate electrostatic 
adsorption power and the plasma, If it energizes for the metal terminal 26 electrically connected with the internal 
electrode 23 of a pair The low material layers 28, 29, and 33 which join each metal terminals 26 and 27, a pipe 32, 
or the ring object 34, and the ion migration to which the complex ion in 35 moves the front face of the tabular 
ceramic object 22 occur. Between the metal terminals 26 of the internal electrode 23 of a pair, if between the metal 
terminal 26 of an internal electrode 23, between the metal terminals 27 of an internal electrode 24 and each metal 
terminal 26, and a pipe 32 or between each metal terminal 26 and the ring object 34 are open for free passage The 
technical problem of it becoming impossible to be able to generate electrostatic adsorption power and the plasma, 
and it becoming impossible to make the wafer supporter material 21 generate heat occurred. 

[0014] And although a different polar electrical potential difference from the electrical potential difference applied 
for adsorption at the time of balking was applied or changing the polarity energized to every wafer W was 
performed to the internal electrode 23 for electrostatic adsorption in order to improve balking nature of Wafer W, 
the migration of complex ion was accelerated on this occasion, and the life was still shorter. 
[0015] The low material which makes gold a subject is known to such a technical problem as the quality of the 
material which cannot cause ion migration easily. The low material which makes gold a subject has the high 
melting point, and since it fuses with other metals and is easy to alloy in case it is junction, it has the advantage that 
the junction force for a low material layer can be enlarged. 

[0016] However, if the low material which makes gold a subject was used as the low material layer 5 in drawin g 5 
or drawing 6 , (28), and 29, since the amount of metals which dissolves in the low material layers 5, 28, and 29 
would increase and the degree of hardness of low material would become large by alloying with other metals, the 
technical problem of it becoming impossible to absorb the thermal stress which joins a joint at the time of low 
attachment and generation of heat by this degree-of-hardness rise occurred. 

[0017] Namely, since nickel contained in drawing 5 or drawing 6 in the metal which forms the nickel deposit 7, 
lead wire 6, and the metal terminals 26 and 27 is spread in the low material layer which makes gold a subject at the 
time of low attachment and the degree of hardness of a low material layer becomes large, It becomes impossible to 
absorb thermal stress consequently. In drawing 5 The technical problem that a crack occurs in the ceramic base 
material 1 around the low material layer 5, or the low material layer 5 exfoliates, and a crack occurred on the low 
material layer 29 and the surrounding tabular ceramic object 22 of (28), or the low material layer 29 and (28) 
exfoliated in drawing 6 occurred. 

[0018] Moreover, in the wafer supporter material 21 shown in drawing 3 , when the low material which makes gold 
a subject was used for the low material layer 33 of the gas installation hole 30, or the low material layer 35 of a pipe 
34, the same technical problem had occurred. 
[0019] 

[Means for Solving the Problem] Then, this artificer took the example by the above-mentioned technical problem, 
and in order to make it nickel put or contained to metals, such as a deposit, lead wire, a metal terminal, a pipe, and a 
ring object, not diffuse gold in the low material layer made into a subject, when he repeated research variously and 
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the protective coat of platinum was put on the metal which carries out low attachment, he resulted that diffusion of 
nickel to the inside of a low material layer can be prevented in a header and this invention. 
[0020] That is, in the junction structure which carried out low attachment of the metal containing nickel, or the 
metal which put nickel film through the low material layer, this invention makes the Vickers hardness (HV0.1) 150 
or less, and is characterized by the thing of said metal for which the protective layer of platinum was put at least in a 
plane of composition with a low material layer while it uses for said low material layer the low material which uses 
gold as a principal component. 

[0021] Moreover, while this invention makes the top face of a tabular ceramic object the installation side of a wafer 
and equipping the interior with at least one internal electrode In the wafer supporter material which comes to join 
the metal terminal which put the metal terminal or nickel film containing nickel electrically connected with said 
internal electrode at least on tabular ceramic body surfaces other than said installation side through a low material 
layer While using for said low material layer the low material which uses gold as a principal component, the 
Vickers hardness (HV0.1) is made or less into 150, and it is characterized by the thing of said metal terminal for 
which the protective coat of platinum was put at least in a plane of composition with said low material layer. 
[0022] Furthermore, it is characterized by this invention setting thickness of the protective coat of said platinum to 
0.5-100 micrometers. 
[0023] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. 

[0024] Drawing 1 is the perspective view which fractured the part which shows the ceramic heater which is an 

example of the junction structure which carried out low attachment of the metal. 

[0025] This ceramic heater 10 is electrically connected with the electrode pad 4 which formed the end of the 
electrode drawer section 3 in the peripheral face of the ceramic base material 1 while it lays the exoergic resistor 2 
and its electrode fetch section 3 underground into the ceramic base material 1 . Moreover, the protective coat 1 1 of 
platinum is put on the front face of the electrode pad 4, and low attachment has been carried out through the low 
material layer 5 which consists of low material which makes a subject with a Vickers hardness (HV0.1) of 150 or 
less gold in the lead wire 6 which consists of nickel which put the protective coat 12 of platinum so that the 
sectional view which expanded the low attachment section of the lead wire 6 in this invention to drawing 2 may be 
shown. And the tip of a ceramic heater 10 is made to generate heat by energizing between two lead wire 6 and 
making the exoergic resistor 2 generate heat. 

[0026] Moreover, drawing 3 is the sectional view showing the condition of having installed the wafer supporter 
material which is other examples of the junction structure which carried out low attachment of the metal in the 
vacuum processing interior of a room. 

[0027] While this wafer supporter material 21 consists of a tabular ceramic object 22 which carried out discoid and 
makes the top face of the tabular ceramic object 22 the installation side 25 of a wafer It is that which laid the 
internal electrode 23 of the pair as an object for electrostatic adsorption, and the internal electrode 24 as an object 
for heating under the interior sequentially from the installation side 25 side, respectively. As shown in drawing 4 , 
in the internal surface of the crevice 41 which carries out opening to the inferior surface of tongue of the tabular 
ceramic object 22, it has a metallized layer 43. The metal terminal 27 which consists of a Fe-Co-nickel alloy which 
put the protective coat 42 of platinum, and (26) are inserted into said crevice 41. Each internal electrodes 23 and 24 
and the metal terminals 26 and 27 are electrically connected, respectively by carrying out low attachment of the 
with a Vickers hardness (HV0.1) of 150 or less gold through the low material layer 29 which consists of low 
material made into a subject, and (28). 

[0028] Moreover, while having the gas installation hole 30 which penetrates the tabular ceramic object 22 in the 
center of the installation side 25, it has said gas installation hole 30 and the slot 31 open for free passage, and it has 
joined to the entry side of the gas installation hole 30 through the low material layer 33 which consists the metal 
pipe 32 which consists of a Fe-Co-nickel alloy which put the protective coat (un-illustrating) of platinum of low 
material which makes a subject with a Vickers hardness (HV0. 1) of 1 50 or less gold. 

[0029] Furthermore, this wafer supporter material 21 is airtightly installed in the vacuum processing room 39 
through the metal ring object 34 which consists of a Fe-Co-nickel alloy which put the protective coat (un- 
illustrating) of platinum, and said wafer supporter material 21 and ring object 34 are joined through the low material 
layer 35 which consists of low material which makes a subject with a Vickers hardness (HV0.1) of 150 or less gold. 

[0030] In addition, 36 is the electrode for plasma generating installed above the wafer supporter material 21, and 
shares the internal electrode 23 for electrostatic adsorption with which the wafer supporter material 21 is equipped 
as an electrode for plasma generating of another side. 

[0031] And in order to perform various processings to Wafer W by this wafer supporter material 21 While putting 
Wafer W on the installation side 25, by impressing direct current voltage between the internal electrodes 23 of a 
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pair While making electrostatic adsorption power, such as Coulomb force by dielectric polarization, and the 
Johnson Ra Bee force by the very small leakage current, discover, adsorbing the wafer W on the installation side 25 
compulsorily and fixing between Wafer W and an internal electrode 23 By heating the wafer W fixed to the 
installation side 25 by energizing to an internal electrode 24, and supplying helium gas to the slot 3 1 between Wafer 
W and the installation side 25 from the gas installation hole 30 through a pipe 32 Soak-ization of Wafer W is 
attained and the plasma is generated by impressing high-frequency power between the internal electrode 23 of a 
pair, and the electrode 36 for plasma generating further. If the gas for membrane formation is supplied in the 
vacuum processing room 39 in this condition, a thin film can be formed on Wafer W, and if the gas for etching is 
supplied in the vacuum processing room 39, a detailed circuit pattern can be formed on Wafer W, and if the gas for 
cleaning is further supplied in the vacuum processing room 39, the component adhering to the front face of the 
wafer supporter material 21 or the vacuum processing room 39 is removable. 

[0032] And it is characterized by putting the protective coats 11, 12, and 42 of platinum on the front face of the 
metal containing nickel of the lead wire 6 which makes the Vickers hardness (HV0.1) 150 or less, and touches low 
material, the electrode pad 4 or the metal terminals 26 and 27, a pipe 32, and ring object 34 grade while the low 
material which uses gold as a principal component is used for the description of this invention as low material, as 
shown in drawing 2 and drawing 4 . 

[0033] Namely, having made or less into 150 the degree of hardness of the low material layer 5 which consists of 
low material which makes gold a subject, (28), and 29 with Vickers hardness (HV0.1) If Vickers hardness (HvO.l) 
exceeds 150, since the thermal stress generated at the time of low attachment and the thermal stress added by the 
repeat of generation of heat are unabsorbable by the low material layer 5, (28), and 29, It is because a crack occurs 
in the low material layer 5, (28), and the surrounding ceramic bases 1 and 22 of 29 or exfoliation occurs in the low 
material layer 5, (28), and the junction interface of 29 in them. 

[0034] Since the low material which makes gold a subject reacts with the component in the metal which contacts, it 
is easy to alloy and the degree of hardness of low material becomes high, moreover, this artificer Lead wire 6, the 
electrode pad 4, the metal terminal 26, the metal which forms 27 grades and the low material layer 5, (28), The low 
material layer 5, (28) to which it is hard to react with 29, and has the melting point higher than low attachment 
temperature, and the component in a metal makes gold a subject, The place which repeated research wholeheartedly 
about the protective coats 11, 12, and 42 which can prevent being spread in 29, That platinum is the most effective 
by forming the protective coats 11, 12, and 42 of platinum in the plane of composition of a header and a metal 
which touches the low material layer 5, (28), and 29 at least Since it can prevent preventing that nickel in a metal is 
spread in the low material layer 5, (28), and 29, and the degree of hardness of the low material layer 5, (28), and 29 
becoming high, Even if thermal stress acts by the repeat of the time of low attachment, or generation of heat, a 
crack can occur in the low material layer 5, (28), and the ceramic bases 1 and 22 in the circumference of 29, or it 
can prevent effectively that the low material layer 5, (28), and 29 exfoliate. 

[0035] By the way, as low material which makes a subject the with a Vickers hardness (HV0.1) of 150 or less low 
material layer 5, (28), and the gold that forms 29, the alloy low containing vanadium or molybdenum (4 or less % of 
the weight) etc. can be used for the alloy lows of the alloy low metallurgy (50 % of the weight or more)-copper (50 
or less % of the weight) of golden (90 % of the weight or more)-nickel (10 or less % of the weight), or these alloys. 
[0036] Moreover, in order to do so effectiveness which was mentioned above, it is desirable to set thickness t of 
protective coats 11, 12, and 42 to 0.5-100 micrometers. If thickness t is thinner than 0.5 micrometers, it will be easy 
to produce a defect in the protective layers 11,12, and 42 of platinum. If there is little effectiveness of preventing 
nickel contained in lead wire 6, the electrode pad 4, the metal terminal 26, and the metal that forms 27 grades being 
spread in the low material layer 5, (28), and 29 and thickness t exceeds 100 micrometers conversely It is because 
protective coats 11, 12, and 42 will exfoliate if a crack occurs in the protective layers 11, 12, and 42 of platinum and 
it becomes severe by the differential thermal expansion with low material. 

[0037] In addition, what is necessary is just to use the film shaping means of common knowledge, such as plating, 
the sputtering method, a spraying process, and spreading, as a means to put protective coats 11,12, and 42 by the 
thickness of 0.5-100 micrometers. 

[0038] By the way, although this operation gestalt explained only the metal terminal 27 and the joint of (26) in the 
wafer supporter material 21 shown in drawing 3 When using for the low material layer 33 of the gas installation 
hole 30, or the low material layer 35 of a pipe 34 the low material which makes gold a subject, while Vickers 
hardness (HV0.1) uses 150 or less thing for the low material layers 33 and 35 If the protective coat of platinum is 
put on a plane of composition with the low material layers 33 and 35 even if there are few pipes 32 and ring objects 
34, the same effectiveness as this invention can be done so. 

[0039] Moreover, especially the quality of the material that forms the tabular ceramic object 21 which constitutes 
the wafer supporter material 21 shown in the ceramic base 1 which constitutes the ceramic heater 10 shown in 
drawing.! , or drawing 3 cannot be limited, and the ceramics which uses alumimium nitride, an alumina, silicon 
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carbide, silicon nitride, etc. as a principal component can be used. 

[0040] Furthermore, it cannot be overemphasized in the range which this invention is not limited only to what was 
shown in the operation gestalt, and does not deviate from the summary of this invention amelioration or that it can 
change. 
[0041] 

[Example] First, the ceramic base material which uses alumimium nitride, an alumina, and silicon nitride as a 
principal component was prepared. 

[0042] To the alumimium nitride powder of a high grade, the ceramic base material which uses alumimium nitride 
as a principal component added CaO for Er 203 0.5% of the weight 6% of the weight as sintering acid, corned the 
slurry which added and prepared the solvent and the binder by spray dry, and produced granulation. And after being 
filled up with the obtained granulation in metal mold and fabricating a 5mmx5mmx45mm Plastic solid in press ** 
of 98MPa(s), the ceramic base material which consists of alumimium nitride which put the tungsten was 
manufactured by printing the paste of a tungsten on the front face, and calcinating in 1900-degree C nitrogen-gas- 
atmosphere mind. 

[0043] The ceramic base material which uses an alumina as a principal component corned the slurry which added 
and adjusted the solvent and the binder by spray dry to alumina powder using the raw material with which MgO 
was mixed 3.5% of the weight 2.5% of the weight, and it mixed Si02 for CaO in 2% of the weight of the range as 
sintering acid, and produced granulation. And after being filled up with the obtained granulation in metal mold and 
fabricating a 5mmx5mmx45mm Plastic solid in press ** of 98MPa(s), the ceramic base material which consists of 
an alumina which put the tungsten was produced by printing the paste of a tungsten on the front face, and 
calcinating in 1600-degree C H2-N2 mixed gas. 

[0044] The ceramic base material which uses silicon nitride as a principal component corned the slurry which added 
and adjusted the solvent and the binder by spray dry to silicon nitride powder using the raw material which mixed 
Y203 as sintering acid so that it might become 2 % of the weight after sintering Si02 for aluminum 203 0.5% of 
the weight 5% of the weight, and produced granulation. And after being filled up with the obtained granulation in 
metal mold and fabricating a 5mmx5mmx45mm Plastic solid in press ** of 98MPa(s), the ceramic base material 
which consists of silicon nitride was produced by printing the paste of the tungsten carbide on the front face, and 
carrying out pressurization baking in the nitrogen-gas-atmosphere mind of 1750 degrees C and ten atmospheric 
pressures. 

[0045] Next, the protective coat to which thickness consists of platinum which is 2.0 micrometers by electroless 
plating on the tungsten formed in the front face of each ceramic base material and the tungsten carbide was put. 
[0046] What put the protective coat which thickness becomes from the platinum which is 5-120 micrometers was 
prepared by preparing the lead wire with which a diameter consists of nickel which is 0.6 micrometers on the other 
hand, applying a platinum paste with what put the protective coat which thickness becomes from the platinum 
which is 0.3-2 micrometers on the front face in electroless plating, and being burned at 1000 degrees C. 
[0047] And low attachment of each lead wire and the tungsten film was carried out using the following low 
material. 

[0048] low material - golden: - the copper weight ratio carried out low attachment using the low material which 
50:50 and the weight ratio of goldenxopper also prepared the thing [ ratio / 90:10 and / of goldenxopper / weight ] 
using three kinds of things of 95:5 which has not put the protective coat of platinum on the tungsten film and lead 
wire as an example of a comparison again, and mentioned above. 

[0049] And while measuring the Vickers hardness of the low material layer before and behind low attachment 
processing, it investigated about the existence of the crack of the protective coat which consists of platinum by 
viewing. About measurement of Vickers hardness, it asked for the Vickers hardness when pressing by lOOg of loads 
in an indenter, after cutting the sample in the direction which cuts lead wire in a round slice and carrying out mirror 
polishing of the field of low material. Moreover, it heated in 5 minutes from a room temperature to 400 degrees C, 
the cycle which carries out forced-air cooling for 5 minutes was repeated 2000 times, and the tensile strength of the 
lead wire before and behind a heat cycle was measured. 
[0050] Each result is as being shown in Table 1. 
[0051] 
[Table 1] 
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[0052] Consequently, as for No.l without the protective coat of platinum, and 5 and 16, the Vickers hardness 
(HVO.I) of the low material layer after low attachment exceeded 150, and the tensile strength after a thermal 
cycling test fell to 30Ns or less. About these samples, when checked by the EPMA analysis apparatus of an electron 
microscope about the component of a low material layer, the nickel which forms lead wire was distributing. 
[0053] Moreover, also in what put the protective coat of platinum on the tungsten film and lead wire, tensile 
strength reduced by half No.6 whose thickness of the protective layer of platinum is 0.3 micrometers compared with 
the first stage. When distribution of the nickel in a low material layer was checked by the EPMA analysis apparatus 
of an electron microscope, nickel was distributing and the cross section of the protective layer of platinum was 
checked with the electron microscope photograph about this sample, a hole is located in some places of a protective 
coat, and it turned out that the nickel of lead wire diffused from that part. 

[0054] Moreover, when No. 15 whose thickness of the protective coat of platinum is 120 micrometers were able to 
be burned in the protective layer of platinum, the crack generated them in the protective layer of platinum. 
[0055] No.2-4 which are what put the protective coat of platinum on the tungsten film and lead wire, and formed 
the protective coat of platinum in 0.5-100 micrometers, 7-14, and 17-21 [ on the other hand, ] Since there was no 
diffusion of the nickel which a crack does not have in the protective coat which consists of platinum, and forms the 
lead wire to the inside of a low material layer and there was no degree-of-hardness rise, the endurance of the low 
attachment section could be raised and it excelled. 
[0056] 

[Effect of the Invention] As mentioned above, while using for said low material layer the low material which uses 
gold as a principal component in the junction structure which carried out low attachment of the metal containing 
nickel, or the metal which put nickel film through the low material layer according to this invention Since it can 
prevent that make the Vickers hardness (HV0.1) or less into 150, and nickel is spread in a low material layer by [ of 
said metal ] having put the protective layer of platinum on the plane of composition with a low material layer at 
least, and a degree of hardness becomes high, Even if thermal stress is added, it is absorbable in a low material 
layer. While being able to suppress degradation of a metal for the reason, exfoliation of a low material layer can be 
prevented and low attachment can be carried out certainly. 

[0057] Moreover, while according to this invention making the top face of a tabular ceramic object into the 
installation side of a wafer and equipping the interior with at least one internal electrode While using for said low 
material layer the low material which uses gold as a principal component in the wafer supporter material which 
comes to join the metal terminal electrically connected with said internal electrode to tabular ceramic body surfaces 
other than said installation side through a low material layer The Vickers hardness (HVO.I) is made or less into 150. 
From the thing of said metal terminal for which the protective coat of platinum was put on the plane of composition 
with said low material layer at least Since it can prevent that nickel is spread in a low material layer and a degree of 
hardness becomes high even if it uses the metal which contained in the metal terminal nickel which has thermal 
resistance, and the metal which put nickel film, Even if thermal stress is added, it absorbs in a low material layer, 
and a tabular ceramic object cannot break, or a metal terminal does not deteriorate, and it can join firmly. 
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